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De criptlon 
Technical FI Id 

5 [0001] This invention relates to a camptothecin derivative having antitumor activities and an industrially advanta- 
geous preparation process therefor. 

Background Art 

10 [0002] The compound represented by the following formula (4): 



15 



20 




25 

that is, [(1S,9S)-1-amino-9-ethyl-5-fluoro-2,3^ 

dolizino[1,2-b]quinoline-10 p 13 (9H,15H)-dione] or a salt thereof is a camptothecin derivative which exhibits excellent 
antitumor activities (Japanese Patent Laid-Open No. 87746/1 994). 

[0003] The conventional hydrochloride, sulfate, hydrobromide, nitrate or the like of the above compound are, how- 
30 ever, accompanied by one or more disadvantages such as high hygroscopicity, low filterabiiity and/or low solubility, 
leading to intractable handling property at industrial preparation. 

[0004] Further, in order to convert any one of these inorganic salts into a pharmacologically-useful acid addition salt 
such as the tartrate, malonate or malate, it requires the conversion of the inorganic salt into the sparingly-soluble free 
compound prior to the formation of the desired salt. Such conventional salts thus require the extra step and in addition, 
35 the free compound had low solubility and cannot be handled easily. These conventional salts are therefore disadvan- 
tageous from the industrial viewpoint. 

[0005] Upon preparation of Compound (4) according to the conventional procedure, an unnecessary stereoisomer 
is formed together with the target stereoisomer theoretically in equal amounts, lowering the yield of the desired com- 
pound. And further, to obtain the target stereoisomer, high-performance liquid chromatography should be used. So the 
40 target stereoisomer cannot be prepared advantageously in industry by the conventional preparation procedure. 

[0006] An object of the present invention is therefore to provide a novel acid addition salt of a camptothecin derivative, 
said salt being free of hygroscopicity, having excellent filterabiiity and solubility and being pharmacologically useful; 
and also an industrially advantageous preparation process therefor. 

[0007] With the foregoing in view, the present inventors have conducted with an extensive investigation. As a result, 
45 it has been found that treatment of the compound represented by the below-described formula (2) with methanesulfonic 
acid allows isomerization upon removal of the amino-protecting group proceed so that the target isomer can be obtained 
in an improved yield; that the repetition of the above reaction makes it possible to convert an unnecessary isomer, 
which has remained after the separation of the necessary isomer, into the desired isomer; that the target product can 
be selectively collected easily by recrystallization while making use of the difference in solubility between the unnec- 
essary isomer and the desired isomer, and that the methanesutfonate as the target product is useful as a pharmaceutical 
for the lack of hygroscopicity and good filterabiiity and solubility, leading to the completion of the present invention. 

Disclosure of the Invention 

55 [0008] The present invention therefore provides the methanesulfonate of a camptothecin derivative, said meth- 
anesuffonate being represented by the following formula (1): 
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w NH 2 • CH 3 S0 3 H 




(1) 



15 

or a hydrate thereof, and also a preparation process therefor. 

[0009] The present invention also provides a pharmaceutical composition, preferably an anti-tumor pharmaceutical 
composition, comprising the Compound (1) 

20 Brief Description of the Drawings 

[0010] FIG. 1 diagrammatically illustrates weight changes of an invention compound and a control product due to 
moisture absorption. 

25 Best Modes for Carrying Out the Invention 



30 



[001 1] The methanesulfonate represented by the formula (1 ) or a hydrate thereof is in the form of crystals which are 
free of hygroscopicity, have excellent f ilterability and solubility and can be easily processed or handled. As the hydrate, 
the dihydrate of the methanesulfonate is preferred. 

[0012] The methanesulfonate (1) of the present invention can be prepared, for example, in accordance with the 
following reaction scheme. 
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10 




wherein X represents a protecting group removable by methanesulfonic acid. 
is [0013] Described specifically, the methanesulfonate of the camptothecin derivative, said methanesulfonate being 
represented by the formula (1 ), or a hydrate thereof can be obtained by reacting Compound (5) with Compound (6) by 
a known procedure (Japanese Patent Laid-Open No. 87746/1994) to yield Compound (2), treating Compound (2) with 
methanesulfonic acid and then subjecting the resulting compound to recrystallization. 

[0014] The methanesulfonate (1 ) or its hydrate of the present invention can also be obtained by protecting the amino 

20 group of the compound represented by the formula (3) with a protecting group removable by methanesulfonic acid, 
preferably with an acetyl group, treating the compound with methanesulfonic acid and then subjecting the resulting 
compound to recrystallization. Even if Compound (3) obtained above is derived from the unnecessary isomer which 
has remained after separation of Compound (1), it can be converted into Compound (1), so it is still useful. 
[0015] Preparation processes for these compounds will hereinafter be described specifically. 

& [0016] Compound (2) can be obtained by reacting Compound (5) with Compound (6) by a known procedure (the 
process disclosed in Japanese Patent Laid-Open No. 87746/1994 or the like). In Compound (2), the carbon atom to 
which the protected amino group is bonded is an asymmetric carbon atom. Compound (2) is generally obtained as a 
mixture of two isomers, one being an S-form and the other an R-form in the configuration of the protected amino group 
on the asymmetric carbon atom. 

30 [0017] The methanesulfonate (1) or its hydrate of the present invention can be obtained by treating Compound (2) 
with methanesulfonic acid and then subjecting the resulting compound to recrystallization. 
[0018] As for the amino-protecting group in Compound (2), it is preferred to employ a group removable by the sub- 
sequent treatment with methanesulfonic acid. Such a protec ting group is selected from the group consisting of acyl 
groups such as alkanoyl and benzoyl groups which may be substituted by one or more halogen atoms, e.g., acetyl, 

35 chloroacetyl, trichloroacetyl and trifluoroacetyl; alkoxycarbonyl groups such as tert-butyloxycarbonyl; alkanoyloxyme- 
thyl groups such as pivaloyloxymethyl; a tetrahydropyranyl group; and a formyl group. Among these, acyl groups are 
preferred, with C 2 . 6 alkanoyl groups, which may be substituted by one or more halogen atoms, being more preferred. 
An acetyl group is particularly preferred from the viewpoints of the cost and the ease of handling. 
[001 9] The treatment with methanesulfonic acid is conducted not only for the deprotection of Compound (2) but also 

40 for the formation of a salt which is free of hygroscopicity, excellent in filterability and solubility, and stable and therefore 
easily handled, and for the conversion into the desired isomer 

[0020] Upon deprotection and salt-forming reaction, it is preferred to use methanesulfonic acid in an amount ranging 
from 5 times to 30 times based on the weight of Compound (2) [volume/weight: the ratio will be designated as 1 times 
when methanesulfonic acid is used in an amount of 1 ntf relative to 1 g of Compound (2)], and about 15 times being 
45 particularly preferred (When methanesulfonic acid is used on a weight basis, the amount to be used can be calculated 
by multiplying its volume by its specific gravity, that is, about 1.5). 

[0021] Upon treatment with methanesulfonic acid, it is convenient to use the acid in the form of an aqueous solution. 
The aqueous solution of methanesulfonic acid is preferred to have a concentration in a range of from 10% to 60%, 
more preferably about 30%. 

so [0022] The treatment with methanesulfonic acid may be conducted with an aqueous methanesulfonic acid solution 
only or in the presence of an organic solvent. Examples of such a solvent include aromatic solvents such as toluene 
and xylene, alcoholic solvents such as methanol, ethanol and isopropanol, and ether solvents such as dioxane and 
tetrahydrof uran. When an organic solvent is employed, it is preferred to use the solvent in a range up to about twice 
as much as the volume of the aqueous methanesulfonic acid solution. 

55 [0023] The treatment may be conducted in a temperature range of from room temperature to the reflux temperature 
of the solvent employed. A temperature range of from 100°C to 120°C is preferred. 

[0024] For the treatment, one hour to several days may be necessary. In general, the treatment for 7 hours or so 
under stirring is enough for the complet deprotection. 
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[0025] The above-described treatment conducted using methanesulfonic acid yields a stereoisomer mixture which 
contains the stereoisomer of the present invention having the desired steric configuration and the unnecessary stere- 
oisomer at a ratio of approximately 1:1. Each of the deprotected compounds is in the form of the methanesulfonate 
and is dissolved in the aqueous layer. A solid mixture can therefore be obtained by removing water from the aqueous 
5 layer. 

[0026] The solid isomer mixture so obtained is then recrystallized from a water-afcohol mixture, for example, a mixed 
solvent of water and an alcoholic solvent such as methanol, ethanol or isopropanol. This surprisingly results in the 
selective preparation of Compound (1 ), that is, the methanesulfonate of Compound (4) having S-configu rations at the 
1 -amino group and the 9-position - said Compound (4) being the compound having the target steric configuration from 
10 Compound (3). The methanesulfonate of the isomer having the target configuration can be obtained as crystals because 
its solubility is lower than unnecessary isomer. Thus, the target compound can be selectively collected with ease. The 
stereoisomer having the unnecessary configuration can hence be obtained in the form of a solution in the recrystalli- 
zation mother liquid. 

[0027] Incidentally, to obtain a purer target isomer, recrystallization may be repeated for several times. 

is [0028] The unnecessary stereoisomer within Compound (3), which remains in the recrystallization mother liquid, can 
be converted into Compound ( 1 ) of the target configuration according to the following procedure. Described specifically, 
a protecting group is introduced into the 1 -amino group of the unnecessary stereoisomer, for instance, the compound 
having an R-configuration around the 1 -amino group and an S-configuration at the 9-position, followed by deprotection 
reaction, whereby concurrently with deprotection, isomerization proceeds on the carbon atom to which the amino group 

20 js bonded. The introduction of the protecting group and deprotection reaction thereof are conducted under similar 
conditions as those described above. By repeating this series of reactions, most of Compounds (3) and Compounds 
(2) can be converted into Compound (1 ). 

[0029] The process according to the present invention can also be applied as a process to obtain Compounds (A) 
and (C) as is shown in the following reaction scheme. 

25 
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OH 0 



R 3| "T~~\v 
OH 0 



R 1 



R2 




wherein R 1 and R 2 each independently represents a hydrogen atom, a halogen atom, a hydroxyl group or a alkyl 
group, R 3 represents a C^ alkyl group , Y represents a protecting group removable by an acid, and n stands for an 
integer of 1*3. 

[0030] Compound (A) can be obtained by reacting Compound (D) with Compound (E) in a known manner (Japanese 
Patent Laid-Open No. 87746/1994) to obtain Compound (B), treating the resulting Compound (B) in the presence of 
an acid and then subjecting the thus-treated compound to recrystallization. Compound (A) can also be obtained by 
protecting the amino group in Compound (C) with a substituent removable by an acid, treating the protected compound 
with an acid and then subjecting the resulting compound to recrystallization. 

[0031] This process can of course be applied as a process for selectively preparing an isomer of Compound (A) 
having an S configuration at the position of the substituent '-NHY", or a salt thereof by treating an isomer mixture of 
Compound (B) containing abundantly an isomer having an R configuration around the '-NHY' position, in the presence 
of an acid and then subjecting the resulting mixture to recrystallization. 

[0032] The methanesulfonate (1) of the camptothecin derivative or the hydrate thereof according to the present 
invention is free of hygroscbpicity, excellent in fifterability and solubility and advantageous in handling so that it is useful 
as a pharmaceutical, particularly as an antitumor agent. When this methanesulfonate (1 ) of the camptothecin derivative 
or the hydrate thereof is used as a pharmaceutical, it is desired to use it in the form of a pharmaceutical composition 
composed of the compound and a pharmaceutically acceptable carrier. 

[0033] The preparation process according to the present invention is industrially advantageous, because the target 
compound can be selectively collected with ease by converting an unnecessary isomer into the target isomer through 
methanesuifonic acid treatment and then subjecting the so-obtained isomer to recrystallization. 
[0034] The present invention will hereinafter be described more specifically by Examples. 

Referential Example 1 

(4S)-4*Ethyl-7,8-dihydro-4-hydroxy-1 H-pyrano[3,4-f]indolizine-3,6, 1 0(4H)-trione 

[0035] To 90 me of 90% trifluoroacetic acid, 3.5 g of (4S)-4-ethyl-6 l 6-(ethylenedioxy)-7,8-dihydro-4-hydroxy-1H- 
pyrano[3,4-f]indolizine-3,10(4H)-dione were added at room temperature over 5 minutes, followed by stirring at the 
same temperature for 30 minutes. After completion of the reaction, the solvent was removed under reduced pressure, 
followed by the thorough removal of the solvent by a vacuum pump. To the residue so obtained was added 20 mi of 
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ethyl acetate. The crystals precipitated were collected by filtration, whereby 2.4 g of the title compound were obtained. 

Referential Example 2 

& (9S)-1-Acetylamino-9-ethyl-5-fluoro-^ 
[1 ,2-b]quinoline-1 0,1 3(9H, 1 5H)-dione 

[0036] To 150 mg of 2-acetylamino^-amino-6-fluoro-5-methyl-1 -tetralone and 158 mg of (4S)-4-ethyl-7,8-dihydro- 
4-hydroxy-1 H-pyrano[3,4-f]indoliztne-3 l 6,10(4H)-trione, 30 mi of toluene and then 150 mg of pyridinium p-toluenesul- 
10 fonate were added, followed by heating at an external temperature of 1 20°C under reflux for 28 hours. After completion 
of the reaction, the solvent was removed under reduced pressure. Acetone was added to the residue and crystals so 
precipitated were collected by filtration, whereby 169 mg of the title compound were obtained. 

Melting point: 225-235 6 C (decomposed) 
is iH-NMR(CDCI 3 )5: 1.05(3H,t,j=7.4Hz), 1.88(2H,q,J=7.4Hz), 2.15(3H,s), 2.19-2.43(2H,m), 2.44(3H,s), 3.12-3.17 

(2H,m), 3.72(1 H,s). 5.15-5.33(3H f m), 5.58-5.72(2H,m) 1 5.98(1 H,br-s), 7.57(1 H,s), 7.67(1 H,d, 
J=10.9Hz). 

Referential Example 3 

20 

(9S)-1-Acetylamino-9-ethyl-5-fluoro-2,3<lihydro-9-hydroxy-4-methyt-1H l 12H-benzo(de]pyrano[3\ 
[1 t 2-b]quinoline- 1 0, 1 3 (9H, 1 5H)-dione 

[0037] To 2.00 g of 2-acetylamino-8-amino-6-fluoro-5-methyl-1 -tetralone and 2. 1 0 g of (4S)-4-ethyl-7,8-dihydro-4-hy- 
25 droxy-1 H-pyrano[3,4-f]indolizine-3,6, 1 0(4H)-trione, 250 mi of toluene and then 0. 1 g of pyridinium p-toluenesulfonate 
were added, followed by heating under reflux for 3 hours. The mixture was added with 0. 1 g of pyridinium p-toluenesul- 
fonate, followed by heating under reflux for 2.5 hours. The mixture was then added with 0.1 g of pyridinium p-tolue- 
nesulfonate, followed by heating under reflux for 38 hours. The reaction mixture was cooled. The solvent was then 
removed under reduced pressure. To a crystalline residue, acetone was added and the crystals so precipitated were 
30 collected by filtration, whereby 3.48 g of the title compound were obtained. 

Melting point: 225-235° C (decomposed) 

1 H-NMR(CDCl3)6: 1.05(3H,t,J=7.4Hz), 1.88(2H,q,J=7.4Hz), 2.15(3H J s), 2.19-2.43(2H,m), 2.44(3H,s), 3.12-3.17 

(2H,m), 3.72(1^8), 5.15-5.33(2H,m), 5.58-5.72(2H,m), 5.98(1 H.br-s), 7.57(1H,s), 7.67(10H,d, 
35 J= 10.9Hz). 

Example 1 

(1 S.9SJ-1 -Amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1 H,1 2H-benzo[de]pyrano[3',4 , :6,7]-indolizino 
40 [l^-blquinotine-IO.ISfgH.ISHJ-dione-methanesulfonate-dihydrate 

[0038] To 5.0 g of (gSJ-l-acetylaminchg-ethyl-S-fluoro^^-dihydro-g-hydroxy^-methyl-IH.^H-benzoldeJpyrano- 
[S'.^eJlindolizinoJI ,2-.b]quinoline-10,1 3(9H,1 5H)-dione, 1 50 mi of water were added. To the resulting mixture, 75 mi 
of methanesulfonic acid and then 150 mi of toluene were added, followed by heating under reflux for 6.5 hours. The 
45 reaction mixture was cooled down and the aqueous layer was collected by a separator/ funnel. The aqueous layer so 
collected was filtered through a glass filter. The solvent was removed from the filtrate. To the residue so obtained, 300 
mi of methanol and then 200 mi of ethanol were added. The resulting mixture was thereafter cooled. The crystals so 
precipitated were collected by filtration and washed with ethanol, whereby 2.6 g of crude crystals were obtained together 
with the mother liquor. 

so [0039] The crude crystals so obtained were stirred in a slurry in methanol to yield 2.2 g of the crude crystals. To the 
resulting crude crystals, 1 40 mi of water were added, followed by filtration through a membrane filter. After the addition 
of ethanol to the crystals, the solvent was removed. A 4:1 mixed solvent (165 m€) of ethanol and water was added to 
the residue so obtained, followed by heating to dissolve the residue in the solvent. The resulting solution was allowed 
to stand overnight at room temperature. The crystals precipitated were collected by filtration, followed by washing with 

ss ethanol, whereby 1 .6 g of the title compound were obtained. 

Melting point: 245-255°C (decomposed) 

iH-NMR(D 2 0)8: 0.73(3H,t,J=7.3Hz), 1.75(2H,q,J=7.3Hz), 2.13(3H,s), 2.50-2.62(2H,m). 2.65(3H,s), 2.83-3.00(1H, 
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m), 3.18-3.30(1H,m). 5.16-5.45(5H,m), 7.06(1 H,s), 7.10(1 H,d.J=10.6Hz). 



5 



Elementary analysis for Cg^^Fr^O^CI^SOsH^H^O: 


Calculated 
Found 


C, 52.90; H, 5.33; N, 7.40 (%) 
C, 52.74; H, 5.15; N, 7.35 (%) 



IRfKBrJcm' 1 : 3409, 2936, 1747, 1658, 1589, 1503, 1420, 1252, 1165, 1112, 1044, 884, 773, 554. 
10 Example 2 

[0040] The mother liquid obtained in Example 1 was concentrated under reduced pressure. To the residue, 200 mt 
of methanol were added, followed by the drop-wise addition of 162 m€ of trtethylamine under ice cooling. After having 
been confirmed that the mixture was not acidic, 9.9 m€ of acetic anhydride were added at room temperature, followed 

is by stirring at the same temperature for one hour. After completion of the reaction, water was added to the reaction 
mixture. The crystals precipitated were collected by filtration, washed with water and ethanol, and then dried under 
reduced pressure, whereby 1 .9 g of (9S)-1 -acetylamino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1 H, 12H-ben- 
zo[de]pyrano[3',4':6,7]indolizino[1 ,2-b]quinoline-1 0, 1 3(9H, 1 5H)-dione were obtained. The product so obtained was de- 
protected as in Example 1, whereby (1S,9S)-1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-benzo 

20 [delpyranoIS'^'iejJindolizino-ll^-blquinoline-IO.ISigH.ISHjKiione-methanesulfonate was obtained 

Test 1 

[0041] A hygroscopicity test was conducted on (1S,9S)-1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl- 
25 1 H,1 2H-benzo[de]pyrano[3\4':6,7]indolizino[1 ,2-b]-quinoline-1 0, 1 3 (9H, 1 5H)-dione-methanesulfonate-dihydrate ac- 
cording to the present invention and (1S,9S)-1*amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-benzo 
[delpyranoIS'^'iejJindolizinotl^-bl-quinoline-IO.ISfgH.ISHJ-dione-hydrochloride (control product). 
[0042] Described specifically, each salt was exposed to high-humidity conditions of 83% and 93% at 25° C. Over a 
period of 5 days, its weight changes were investigated. The results are shown in FIG. 1 . 
30 [0043] As can be seen from the results, the control product shows high hygroscopicity and a fast weight change due 
to hygroscopicity, while the methanesulfonate according to the present invention shows a gradual and small change, 
although it has hygroscopicity a little. 

[0044] Incidentally, a color change (yellowish brown - brown; originally: yellow) was observed on a sample of the 
control product when the sample had been stored at a high relative humidity, thereby suggesting the possibility of 

35 decomposition by moisture absorption. The degree of a color change was hence studied by a color difference meter. 
The control product was stored at a relative humidity of 93% and the degree of a color change was measured. The 
results are shown in Table 1 . In the Table, Lab represents a chromaticity (brightness) and AE(H) indicates the degree 
of a color difference. AE(H) of 3, 4 or higher indicates that the color difference is noticeable even to naked eye. Samples 
of the control product showed a AE(H) of 7-8 when stored for a month at 25°C and 93% relative humidity of 93% and 

40 a AE(H) of 1 5-1 9 when stored for 2 months under the same conditions. It has hence been concluded that the control 
product decomposes by moisture absorption. 



Table 1 



Stored for (month) 


Color 


Lab 


AE(H) 


0 


Yellow 


81.68-81.69 




1 


brown-yellow 


74.96-75.23 


7.16-7.38 


2 


brown-yellow 


62.65-67.43 


14.53-19.24 



so [0045] No color change, on the other hand, was observed on the methanesulfonate according to the present inven- 
tion. 



Claims 

55 

1 . A methanesulfonate of a camptothecin derivative, said methanesulfonate being represented by the following for- 
mula (1): 
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H 




•*\NH 2 • CH3SO3H 



(l) 



or a hydrate thereof. 

The hydrate of the methanesulfonat of a camptothecin derivative according to claim 1 which is a dihydrate. 

A pharmaceutical composition comprising the methanesulfonate of a camptothecin derivative or a hydrate thereof 
as defined in claims 1 or 2 and a pharmaceutical^ acceptable carrier. 

The composition according to claim 3, which is an antitumor pharmaceutical composition. 

A process for the preparation of the methanesulfonate of a camptothecin derivative or a hydrate thereof, said 
methanesulfonate being represented by the following formula (1) as defined in claim 1 




CK3SC3H 




/"'ii 

1 OK 0 



(1) 



which comprisesjreating, with methane sulfonic acid, a compound represented by the following formula (2): 




OH 0 



(2) 



wherein X represents a protective group selected from the group consisting of an acyl group, an alkoxycarboxyl 
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group, and an alkanoyloxym ethyl group and then subjecting the thus-treated compound to recrystallization. 

6. A process for the preparation of the methanesulfonate of a camptothecin derivative or a hydrate thereof, said 
m ethanes u If on ate being represented by the following formula (1): 



with a protecting group selected from the group consisting of an acyl group, an alkoxycarboxyl group, and an 
alkanoyloxymethyl group, treating with methanesulfonic acid and then subjecting the thus-treated compound to 
recrystallization. 

7. The process according to claim 5 or 6, characterized in that the protecting group is selected from the group con- 
sisting of an acetyl group, achloroacetyl group, a trichloroacetyl group, a trifluoroacetyl group, a tertbutoxycarbonyl 
group, a pivaloyloxymethyl group, a tetrahydropyranyl group, and a formyl group 

8. The process according to claim 5 or 6, characterized in that the protecting group is an acyl group. 

9. The process according to claim 4 or 5, characterized in that the protecting group is a C 2 . 6 aikanoyJ group. 

10. The process according to claim 5 or 6, characterized in that the protecting group is an acetyl group. 

11. The process according to any one of claims 5 to 10 wherein a solvent used for recrystallization is a mixture of 
water and an alcohol. 

1 2. The process according to any one of claims 5 to 11 wherein the hydrate of the methanesulfonate of the camptothecin 
derivative is a dihydrate. 

Patentanspruch 

1 . Methansulfonat eines Camptothecin-Derivats der folgenden Formel (1 ) 




( i ) 



which comprises protecting the amino group of a compound represented by the following formula (3); 
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M^CHjSOjH 
0 




(1) 



oder eines Hydrates davon. 

2. Hydrat des Methansuffonats eines Camptothecin-Derivats nach Anspruch 1 , das ein Dihydrat ist. 

3. Pharmazeutische Zusammensetzung, umfassend das Methansulfonat eines Camptothecin-Derivats oder ein Hy- 
drat davon nach einem der Anspruche 1 oder 2 sowie ein pharmazeutisch akzeptablen Trager. 

4. Zusammensetzung nach Anspruch 3, die eine pharmazeutische Antitumor-Zusammensetzung ist. 



5. Verfahren zum Herstellen des Methansulfonats eines Camptothecin-Derivats der folgenden Formei (1) 
Anspruch 1 definiert, 



wie in 




(1) 



umfassend das Behandeln einer Verbindung der folgenden Formei (2) mit Methansulfonsaure 



NHX 




(2) 



worin X eine Schutzgruppe reprasentiert, ausgewahlt aus der Gruppe bestehend aus einer Acylgruppe, einer Alk- 
oxycarboxylgruppe und einer Alkanoyloxymethylgruppe, und Umkristallisieren der so behandelten Verbindung. 

6. Verfahren zum Herstellen des Methansulfonats eines Camptothecin-Derivats oder eines Hydrats davon, wobei 
das Methansulfonat mit folgender Formei darsteilbar ist, 
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w 



5 



CH 




0 



0 



(1) 



umfassend das Schutzen der Aminogruppe einer Verbindung der Formal (3) 



15 




CH 



(3) 



20 



0 



0 



25 



mit einer Schutzgruppe, ausgewahlt aus der Gruppe bestehend aus einer Acylgruppe, einer Alkoxycarboxyigruppe 
und einer Alkanoyloxymethytgruppe, Umsetzen mit Methansulfonsaure und Umkristallisation der derart behandel- 
ten Verbindung. 

30 7. Verfahren nach Anspruch 5 oder 6, dadurch gekennzeichnet, daG die Schutzgruppe ausgewahlt ist aus der Gruppe 
bestehend aus einer Acetylgruppe, einer Chloracetylgruppe, einer Trichloracetylgruppe, einer Trifluoracetylgrup- 
pe t einer tert-Butoxycarbonylgruppe, einer Pivaloyloxymethylgruppe, einer Tetrahydropyranolgruppe und einer 
Formylgruppe. 

35 8. Verfahren nach Anspruch 5 Oder 6, dadurch gekennzeichnet, daG die Schutzgruppe eine Acylgruppe ist. 

9. Verfahren nach Anspruch 5 oder 6, dadurch gekennzeichnet, daG die Schutzgruppe eine C^-Alkanoylgruppe ist. 

10. Verfahren nach Anspruch 5 oder 6, dadurch gekennzeichnet, daG die Schutzgruppe eins Acetylgruppe ist. 

40 

11. Verfahren nach einem der Anspruche 5 bis 10, worin das zum Umkristallisieren eingesetzte Losungsmittel eine 
Mischung von Wasser und einem Alkohol ist. 

12. Verfahren nach einem der Anspruche 5 bis 11 , wobei das Hydrat des Methansutfonats des Camptothecin-Derivats 
45 ein Dihydrat ist. 

Revendlcatlona 

so 1 . Methanesulfonate d'un d6riv6 de camptoth6cine, ledit m6thanesulfonate 6tant repr6sent6 par la formule suivante 



(1): 



55 
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H 



LvHHi'CHjSOjH 




(l) 



OH 0 



ou un hydrate de celui-ci. 

Hydrate du methanesulfonate d'un derive de camptothecine selon la revendication 1, qui est un dihydrate. 

Composition pharmaceutique comprenant le methanesulfonate d'un d£riv6 de camptothecine, ou un hydrate de 
celui-ci, tel que d6finis dans la revendication 1 ou 2 et un vehicule pharmaceutiquement acceptable. 

Composition selon la revendication 3, qui est une composition pharmaceutique antitumorale. 

Procede de preparation du methanesulfonate d'un derive de camptothecine d'un hydrate de celui-ci, ledit metha- 
nesulfonate elant represents par la formula (1) suivante, telle que definie dans la revendication 1 : 



^Mf 2 • CH3SO3H 




(i) 



OH 0 



lequel procede comprend les operations consistant a trailer, par I'acide m6thanesulfonique, un compose repre- 
sents par la formule (2) suivante : 




(2) 



dans laquelle X represente un groupe protecteur choisi dans le groupe consistant en un groupe acyle, un groupe 
atcoxycarboxyle et un groupe alcanoyloxymethyle ; puis a soumettre le compose atnsi traite a une recristallisation. 

Procede de preparation du methanesulfonate d'un derive de camptothecine d'un hydrate de celui-ci, ledit metha- 
nesulfonate Stant represente par la formule (1 ) suivante : 
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10 



K 



UNH* • CK3SQ3H 




OH 0 



15 



lequel proc6d6 comprend la protection du groupe amino d'un compost represent^ par la formula (3) suivante 



20 



25 




OK 0 



(3) 



avec un groupe protecteur choisi dans le groupe consistant en un groupe acyle, un groupe alcoxycarboxyle et un 
30 groupe alcanoyloxym6thyle, le traitement par I'acide m6thanesutfonique, puis la recristallisation du compose* ainsi 
traits 

7. Proc6d$ selon la revendication 5 ou 6, caract^rise par le fait que le groupe protecteur est choisi dans le groupe 
consistant en un groupe acdtyle, un groupe chloroac&yle. un groupe trichloroacdtyle, un groupe trifluoroac&yie, 

35 un groupe tert.-butoxycarbonyle, un groupe pivaloyloxyme"thyle P un groupe t6trahydropyrannyle et un groupe for- 
myle. 

8. Proceed selon la revendication 5 ou 6, caract6ris6 par le fait que le groupe protecteur est un groupe acyle. 

40 9, Precede* selon la revendication 5 ou 6, caractSrise* par le fait que le groupe protecteur est un groupe alcanoyle en 

10. Proc6d6 selon la revendication 5 ou 6, caracterise" par le fait que le groupe protecteur est un groupe acetyfe. 

45 11. Proc6de selon I'une quelconque des revendtcations 5 a 10, dans lequel le solvant utilise* pour la recristallisation 
est un melange d'eau et d'un alcool. 

12. Precede seton I'une quelconque des revendications 5 a 11 dans lequel I'hydrate du mdthanesulfonate du derive 
de camptoth6cine est un dihydrate. 

so 



ss 
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